The Power of a Sound Mind: Exploring Meditation and Sound Therapies for Treating the Emotional Impact of Tinnitus by Ramnanan, Sabeena A
City University of New York (CUNY) 
CUNY Academic Works 
Dissertations, Theses, and Capstone Projects CUNY Graduate Center 
6-2021 
The Power of a Sound Mind: Exploring Meditation and Sound 
Therapies for Treating the Emotional Impact of Tinnitus 
Sabeena A. Ramnanan 
The Graduate Center, City University of New York 
How does access to this work benefit you? Let us know! 
More information about this work at: https://academicworks.cuny.edu/gc_etds/4417 
Discover additional works at: https://academicworks.cuny.edu 



















THE POWER OF A SOUND MIND; 
EXPLORING MEDITATION AND SOUND THERAPIES 





















A capstone research project submitted to the Graduate Faculty in Audiology in partial 
fulfillment of the requirements for the degree of Doctor of Audiology, The City 

















































All Rights Reserved 
iii 
THE POWER OF A SOUND MIND; 
EXPLORING MEDITATION AND SOUND THERAPIES 
FOR TREATING THE EMOTIONAL IMPACT OF TINNITUS 
by 
SABEENA RAMNANAN 
This manuscript has been read and accepted for the 
Graduate Faculty of Audiology in satisfaction of the  
capstone project requirement for the degree of Au.D. 
. 
Dorothy Neave-DiToro, Au.D 
Date Faculty Mentor and Advisor 
Brett Martin, Ph.D. 
Date Executive Officer 
THE CITY UNIVERSITY OF NEW YORK 
iv 
Abstract 
THE POWER OF A SOUND MIND; 
EXPLORING MEDITATION AND SOUND THERAPIES 
FOR TREATING THE EMOTIONAL IMPACT OF TINNITUS 
by 
SABEENA RAMNANAN 
Advisor: Dr. Dorothy Neave-DiToro 
Tinnitus is described as a sound perceived by an individual that has no external source. Some 
individuals with tinnitus can habituate to this phantom sound, while others become emotionally 
disturbed by it. There are several theories which attempt to rationalize the cause of tinnitus, and 
various treatments which aim to eliminate, mask, or facilitate habituation to one’s tinnitus. 
Current common treatments include sound therapies and cognitive-behavioral therapy (CBT), 
either in isolation or in combination with one another. However, not all these treatments aim to 
address the emotional impact of tinnitus. Novel treatments are emerging, with some attempting 
to reduce the emotional impact tinnitus may have on the individual by utilizing sound in a 
therapeutic manner and incorporating CBT or other mindfulness-based treatments. More 
research is required to confirm the efficacy of current and novel treatments. Based on the 
findings of this literature review, CBT and mindfulness-based treatments are most promising in 
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An Overview of Tinnitus  
Tinnitus is described as an individual’s perception of a sound without any external 
source. The word tinnitus itself is derived from the Latin verb tinnire, meaning “to ring;” 
however, some may describe their tinnitus as a buzzing, hissing, ocean waves, or a wide variety 
of other sounds (Baguley et al., 2013).  
 Tinnitus is broadly divided into two types; objective and subjective. Objective tinnitus 
can be heard by others, while subjective tinnitus is only heard by the individual experiencing it 
(Tyler & Tyler, 2005). It is not a condition itself; it is a symptom. However, the cause of this 
symptom is still under much speculation.  
Tinnitus Theories 
It is not known why tinnitus occurs, but there are several theories.  Evidence disputes that 
tinnitus is solely caused by physical damage to the auditory system as it has been documented 
that the severance of the auditory nerve does not always eliminate tinnitus (Evered & 
Lawrenson, 2009). The various major theories will be briefly discussed in this section.  
Spontaneous Otoacoustic Emissions 
Spontaneous otoacoustic emissions (SOAEs), in some cases, might be the cause of 
tinnitus, but it is unlikely to be the main cause. The spontaneous emissions from outer hair cells 
can emit sounds at a low level, and those sounds can travel to the external auditory canal, which 
can be measured by the professional treating the tinnitus (Han et al., 2009). The SOAEs also 
stimulate the auditory nerve, which in turn stimulates the auditory area of the brain, resulting in 





SOAEs, and these small percentages are supported by the fact that “38-60% of normal-hearing 
adults have measurable SOAEs,” but many do not experience tinnitus, according to leading 
researchers investigating this theory (Baguley, 2002). Furthermore, it has been determined that 
aspirin can greatly reduce, or even completely eliminate SOAEs, while tinnitus symptoms may 
remain unaffected (Baguley, 2002).  
Discordant Theory 
 A more widely accepted theory is the discordant theory. This theory is that tinnitus is 
caused by a discordance in the function of outer and inner hair cells, where the former are 
damaged, and the latter function normally (Han et al., 2009). The neurons of the dorsal cochlear 
nucleus become disinhibited by the damage, and when excited by the inner hair cells, but not the 
outer hair cells, results in the perception of tinnitus (Han et al., 2009). Additionally, this 
discordance can cause the cilia of the inner hair cells to be in contact with the tectorial membrane 
when they typically should not be. The resultant depolarization of the inner hair cells, with no 
input from the outer hair cells, increases central gain, again presenting as tinnitus. Typically, 
when there is a discordance in damage to the hair cells, the damage occurs at the basal end first. 
Coinciding with this tinnitus theory, many individuals with high frequency hearing loss also 
report that the tone of their tinnitus is around the same pitch as where their hearing loss first 
occurs (Baguley, 2002).  There are some individuals who experience tinnitus and do not have a 
hearing loss, and there are some people who have noise-induced tinnitus; both situations would 






Jastreboff first publicized the neurophysiological model of tinnitus in 1996 (Jastreboff et 
al., 1996). This model of tinnitus has been the most widely cited, and clinically accepted over the 
years. This model states that “perceptual, emotional and reactive systems” are all factors in 
relation to tinnitus. Regarding perception, at a physiological level, it is proposed that “neural 
networks” detect the tinnitus, and further enhance it (Baguley, 2002). Many people who 
experience tinnitus can habituate to the sound and ignore it to the point where they are no longer 
perceiving it. For those who cannot habituate, emotional and reactive systems may then come in 
to play, resulting in the tinnitus having a more profound impact on the individual. The limbic 
system may exacerbate the negative emotions that the person may develop for their tinnitus. This 
is especially true for those who attribute their tinnitus to a traumatic moment, such as an 
accident. Common emotions that are described are fear and anxiety, and the more these feelings 
arise, the more apparent the tinnitus becomes to the person. It then becomes a cycle; the auditory 
system creates the tinnitus, it is perceived by the individual, the limbic system intervenes, and the 
reaction to these negative emotions makes the tinnitus more apparent (Baguley, 2002). One 
treatment method that was developed based on this theory is Tinnitus Retraining Therapy (TRT), 
which will be discussed in greater detail later in this paper.  
Somatic Tinnitus 
Somatosensory tinnitus is unlike any of the other theories, as it is essentially unlike any 
other form of tinnitus. There are some individuals who experience this phantom sound due to 
input from other parts of the body. Certain movements of the head, neck, jaw, eyes, can cause 
tinnitus that may fluctuate in loudness (Ralli et al., 2017). After reviewing several studies, Ralli 





fluctuations in tinnitus loudness in individuals with this form of tinnitus, followed by the head 
and neck area.  
Objective Tinnitus 
The focus of this paper will be on subjective tinnitus; however, objective tinnitus will be 
briefly discussed in this section. As previously mentioned, objective tinnitus is defined as 
tinnitus that can be heard by the individual and others, such as an examiner (Park, 2016). If the 
cause of the tinnitus is objective, then it is likely that there are treatment options that can 
eliminate this symptom. In some cases, this type of tinnitus is heard by just the individual, and in 
other cases, it can be heard by others, such as the health professional helping to treat the tinnitus 
and its cause, if known (Park, 2016; Han et al., 2009). There are several different causes for 
objective tinnitus, which are well-described by Shi Nae Park’s publication on the matter (Park, 
2016).  
 Palatal myoclonic can cause tinnitus due to “involuntary rhythmic contractions” (Sinclair 
et al., 2014).  It may present as a singular condition, or as a secondary cause, second to a tumor 
or lesion. It typically presents itself as a “clicking” sound. This condition may also occur in the 
middle ear and would cause a “soft crackling or buzzing” sound. The most effective treatment 
for palatal myoclonic tinnitus is also a relatively new one, and involves the “injection of 
botulinum toxin to the palatal muscles” (Park, 2016).    
Vascular tinnitus occurs in about 4% of tinnitus cases, occurring due to “turbulence in the 
blood flow” which causes a “vibration of the vessel walls” (Park, 2016). This type of objective 
tinnitus presents itself as a pulsatile tinnitus, which the patient may note mimics their heartbeat. 
Depending on the exact cause and origin of vascular tinnitus, a person may be treated through 





cause of one’s tinnitus. Objective tinnitus may have a sinister cause, such as a vestibular 
schwannoma, which would characteristically result in pulsatile or heartbeat-like tinnitus (Park, 
2016). The removal of the lesion may then resolve the tinnitus issue altogether (Park, 2016).  
 Patulous Eustachian tube dysfunction can also result in tinnitus, and statistically occurs 
within 0.3 to 6.6% of individuals (Park, 2016) and is perceived as one’s own voice. There are 
several treatment options available. One way is by topical use of saline, or a mixture of other 
chemicals including salicylic and boric acid powder. Another treatment option includes mass 
loading of the tympanic membrane and the insertion of a tube through the membrane (Park, 
2016). There have also been treatments using silicone and other such substances as injection 
material into the Eustachian tube, cautery, as well as the plugging of the Eustachian tube.  
 People who experience tinnitus should see a medical doctor as well as an audiologist to 
help determine the exact cause of tinnitus. While objective tinnitus can have some very 
concerning causes, it is easier to treat than subjective tinnitus.  
Prevalence of Tinnitus 
The reported prevalence of tinnitus varies, and is not known with absolute certainty.  
According to data from around the world, the prevalence of tinnitus ranges from around 10 to 
15% in adults (Baguley et al., 2013). One of the largest and most “scientifically reliable” studies 
on prevalence was from Davis et. al., (2000). The study was completed by the National Study of 
Hearing in England and had a total of 43,313 participants, the largest study completed on the 
prevalence of tinnitus. They stated that in adults, the prevalence of tinnitus is 10.1%. They also 





“moderately annoying” (2.8%), “severely annoying” (1.6%) or “at a level that severely affected 
ability to lead a normal life” (0.5%) (Baguley et. al., 2013; Davis et. al., 2013).  
McCormack et al. (2016) presented the findings of a large-scale systematic review that 
looked at the findings from 39 studies across 16 countries. It was found that most of the 
prevalence studies were from Europe (38.5%). Within each study, the prevalence of tinnitus 
“ranged from 5.1% to 42.7%”. One major drawback of tinnitus prevalence studies is that the 
definition of tinnitus either varies or is not clearly defined. The most common description of 
tinnitus was “tinnitus lasting for more than five minutes at a time” (34.3%) (McCormack et al., 
2016). There was reportedly a high risk of bias in about half of the studies examined, making 
results even less reliable.  
Tinnitus Vs. Auditory Hallucinations 
While tinnitus may seem like auditory hallucinations, the latter is distinctly associated 
with psychiatric disorders (Park, 2016). Those experiencing tinnitus often describe it in relation 
to natural sounds such as chirping, buzzing, hissing, and more (Park, 2016). The voices, sounds, 
or music heard in individuals with auditory hallucinations carry meaning to the individual (de 
Heyning et al., 2002). An individual with tinnitus may also hear music, but this is often attributed 
to hearing deprivation (Heyning et. al, 2002; Johns et. al., 2002; Griffiths et. al., 2000). 
 A study by John et. al (2002) compared the responses of those with tinnitus and those 
with auditory hallucinations and found several differences between their non-psychiatric group 
of participants with tinnitus (N=16), and the psychiatric group with schizophrenia (N=14). Those 
with tinnitus heard music, instruments, and unintelligible voices and whispering, versus the 





The majority of those in the tinnitus group localized the voices/sounds to be inside their head 
while the other group mainly localized the source to be external. Another major difference was 
that the tinnitus group accepted that the sounds were internal while the schizophrenic group had 
"delusional explanations" for what many believed to be an external source.  
What the two symptoms have in common is that they both elicited emotional responses, 
some of which were shared by both groups. The tinnitus group's participants felt mainly irritated, 
angry, intruded upon, and some felt frightened by the onset of the symptom. The schizophrenic 
group felt a mixture of anxiety, irritation, anger, fright, and even comfort by the voices. 
Furthermore, they shared similar coping mechanisms such as needing to talk to others or 
listening to music or the television (Johns et. al, 2002). So, while tinnitus is not a psychiatric 
disorder and is distinctly different from an auditory hallucination, tinnitus can have a 
psychological and emotional effect on the person experiencing it.  
The Psychological Impact of Tinnitus   
An individual experiencing tinnitus may report that it has no negative impact on their life. 
They may know it is there and be mildly annoyed by it, but ultimately it does not impact their 
quality of life since they are able to ignore it. For others, it is associated with negative emotions 
that they struggle to control. Awareness of tinnitus is thought to vary based on selective attention 
and habituation to the tinnitus. Diverting focus away from the tinnitus can reduce the emotional 
impact of tinnitus, and habituating to it can help an individual adjust to the fact that they are 
experiencing it (Bruggemann et al., 2016). Therefore, instead of being constantly aware of the 
tinnitus and being depressed or fearful of it, the tinnitus becomes normalized. This principal is a 





Although it is not a psychiatric disorder, tinnitus can have a psychological effect on the 
person experiencing it (Jang & Yi, 2016). In their article, Bruggemann et al.( 2016) states 
research has shown that those with mental disorders tended to have more negative emotions 
related to their tinnitus, with over 60% of tinnitus sufferers having a mental disorder prior to the 
onset of their tinnitus. This includes those with personalities that were more pessimistic, as well 
as individuals with depression and anxiety (Bruggemann et. al., 2016).   
The link between tinnitus and depression is an interesting one, and like statistics on the 
prevalence of tinnitus, has a large variability. The “prevalence rates of depressive disorders in 
tinnitus patients fall between 14% (Stobik et al. 2005) and 80% (Hiller and Goebel 2001)” 
(Langguth et al., 2011). This can be attributed to the fact that the clinical interviews analyzed 
include different sample sizes, and mainly include “individuals seeking help for their tinnitus” 
(Langguth et al., 2011); therefore the true statistic may be lower than 80%. However, many 
symptoms of depression are similar to the complaints of those with tinnitus. The following 
diagram from Figure 2 of Langguth et al. (2011) shows the similarities and differences between 
the two.  
 





 Milerová et al. (2013) further discussed the link between tinnitus and psychological 
factors through their validation of two questionnaires that are used to access tinnitus severity. 
The main results of their study showed that the Tinnitus Handicap Inventory and the Tinnitus 
Questionnaire, two commonly used assessment tools, were both valid for measuring tinnitus 
handicap. These questionnaries inquire about the person’s tinnitus, particularly if their tinnitus is 
disrupting their daily activities, causing emotional distress, and to what extent. Additionally, the 
authors point out that the subjective responses are “influenced by different psychological aspects 
and sociodemographic variables”, and “reflect the psychological distress of tinnitus sufferers in a 
different way.” While this study was intended to demonstrate the differences between the two 
assessment tools, it also confirms that if we are regularly assessing the psychological impact of 
tinnitus, then perhaps that should be the focus of treatment.   
Exploring Emotionally Targeted Therapies for Tinnitus Treatment 
There is further scientific evidence which demonstrates the connection between tinnitus 
and emotions. The results of a 2010 study demonstrated through electroencephalograms EEG 
recordings and low resolution electromagnetic tomography that there was increased synchrony in 
neural activity in the emotion-related areas of the brain of those who reported that their tinnitus 
caused high distress compared to those who reported lower levels of distress (Vanneste et al., 
2010). In this study, twenty-seven subjects, who reported chronic tinnitus, were asked to 
complete a validated Dutch Version of the Tinnitus Questionnaire to assess their tinnitus related 
distress. The findings illuminate the strong relationship between bothersome tinnitus and 
emotions, supporting the need for more research in the efficacy of treatments which focus on 





To be clear, finding a way to cure tinnitus is worth continued research, but until that time, 
easing the emotional effect should be factored into tinnitus treatment plans, as well. This review 
aims to highlight the ways in which individuals who are emotionally distressed by their tinnitus 
can potentially benefit from therapies, including sound therapies, which promote relaxation and 
emotional well-being. The effects of these treatments can also have the potential to have greater 
benefit when supplemented or combined with meditation, CBT strategies, or other mindfulness 
training techniques. Additionally, these emotionally targeted therapies will be compared to 
current methods that use sound therapy to treat tinnitus.  
Yoga and Meditation 
Meditation can be useful to lower stress levels. When an individual becomes stressed, 
their autonomic nervous system is responsible. It is composed of the sympathetic nervous system 
(SNS), and the parasympathetic nervous system (PNS). The former is commonly referred to as 
the “flight-fight-freeze” response to danger/a threat, while the later, is responsible for returning 
one’s body to a state of relaxation. The PNS’s “main component…is the vagus nerve” (Pascoe et 
al., 2021). For those with negative reactions to their tinnitus, the autonomic nervous system is 
responding to this stressor, and may have difficulty returning to homeostasis. Meditation, which 
is used for the regulation of the autonomic nervous system, may, therefore, be effective for those 
distressed by their tinnitus.  
Since there is no scientific definition for meditation, it is simply separated into two 
categories: focused attention (FA) or opening monitoring (OM) (Pascoe et al., 2021). In FA, an 
individual is aware of their thoughts during a particular activity, as opposed to being engrossed 
in whatever it is their attention is focused on (Dahl et al., 2015). One example of this can be 





actively thinking about this activity rather than passively breathing (Pascoe et al., 2021). In OM, 
an individual is also meta-aware of their thoughts, but one is also “directing one’s attention to 
whatever thoughts, percepts, and sensations enter the field of awareness” (Dahl et al., 2015). 
This technique is used in cognitive behavioral therapy (CBT), a treatment option for tinnitus that 
will be discussed later within this paper (Pascoe et al., 2021).  
Yoga is commonly known for its relaxation effect. Before getting into its use for tinnitus 
treatment, it is imperative that fundamental pillars of yoga practice be discussed. Yoga aims to 
connect the mind and body, so the yogi is fully aware of and in control of their body. There are 
three main focuses in yoga practice: “Asana (Posture), Pranayama (breathing manipulation), 
Meditation (concentration technique)” (Kuppusamy et al., 2018).  
There are various styles of yoga: however, Bhramari Pranayama in particular will be 
explored. Pranayama is a Sanskrit word which can be broken down into two parts: “Prana 
(means vital force) and Yama (means control)” as described by Saraswati et. al. (1994) and cited 
by (Kuppusamy et al., 2018). The word itself describes the practice of Bhramari Pranayama, as 
the control of one’s vital force through breathing techniques. Breathing itself is even broken 
down into three components: “Purak (inhalation), Kumbhak (retention) and Rechak (exhalation)” 
(Kuppusamy et al., 2018). By controlling one’s breathing, one can improve their cardiovascular 
health, respiratory function, and can facilitate in decreasing stress. Bhramari Pranayama does this 
by engaging the entire lung when breathing, instead of passive shallow breathing. Continued use 
of this practice can reduce the autonomic system’s sympathetic response, leading to increased 
relaxation and decreased stress levels. There are different styles of pranayama, which vary 





constriction of laryngeal muscles, and position of the glottis” (Kuppusamy et al., 2018). 
Constriction of airways is combined with humming on exhalation during this practice.  
The benefits of this practice are that it simply involves slow breathing. The practitioner 
inhales slowly, retains the breath and slowly exhales while blocking airways and humming. The 
humming is thought to possibly induce a meditative state, especially when an individual 
practices for 5-10 mins at a time. According to Kuppusamy et al. (2018), and upon further 
investigation for the purposes of this paper, it was noted that there are very few scientific articles 
discussing the physiological benefits of Bhramari Pranayama. In the systematic review by 
Kuppusamy et al. (2018), just 6 articles met their inclusion and exclusion criterion, and were 
then analyzed by the Methodological Quality Rating Scale (MQRS) and Newcastle-Ottawa Scale 
(NOS).  
The overall results were positive and indicated that the PNS is affected with Bhramari 
Pranayama. In the studies reviewed, it was found that this type of yoga was effective in reducing 
blood pressure, heart rate, and irritability due to tinnitus. They also found that stress levels were 
reduced and could be seen via EEG. Yoga is just one way in which one can meditate and 
physiologically place themselves in a more relaxed state. Other therapeutic activities and 
treatments which can help the tinnitus sufferer will be explored in this paper.  
Music Therapy 
Music therapy has been used as a treatment method across various disorders and to 
alleviate ailments for many years. It is also now commonly used as a part of palliative care due 
to its calming effects. For those with life-threatening or terminal diseases, having a form of 





they are going through. According to an integrative review by Schmid et al., (2018), music 
therapy is most effective when tailored to the patient’s preference of music. The therapy itself 
can help with pain reduction and “increase a sense of control and relaxation.” It was also found 
that the inclusion of music, sound, and vibrations “might facilitate relaxation, and contribute to 
the reduction of levels of anxiety and stress” (Schmid et al., 2018). Individuals with tinnitus may 
be able to benefit from music therapy, as they also often experience feelings of anxiety and fear 
over the permanency of their tinnitus.  
Sounds, Mind, and Body 
You may be wondering “how does yoga and music connect to tinnitus?” If we accept that 
we do not know how to eliminate tinnitus, then treatment needs to focus on controlling one’s 
emotions and reactions to tinnitus.  Masking, while successful in some cases, does not treat the 
issue that the patient is reacting to their tinnitus. Masking typically involves playing white noise 
into the tinnitus-affected ear at a level that is just loud enough to make the tinnitus inaudible to 
the individual, but not loud enough to present as a distraction. This form of treatment attempts to 
“cover-up” the tinnitus rather than eliminate it or directly treat the emotional impact of tinnitus. 
Many people feel as though they are not in control of their tinnitus, which can result in feelings 
of distress and anxiety. Incorporating sound and relaxation in a way that addresses these 
emotions can potentially provide patients the relief from their tinnitus that they are seeking, even 
if it is not eliminating their tinnitus. Despite limited research currently available, it is known that 
music and sounds can influence emotion. Furthermore, one’s control over their mind and 
emotions can be powerful. Making a tinnitus sufferer more active in their treatment can make 





This paper aims to highlight the power of the mind and body, as well as the power of 
sound regarding the treatment of tinnitus. It will mainly demonstrate how self-reflection and 
meditation may play a key role in the relief one can experience from their tinnitus. Additionally, 
this paper will review novel treatment methods which incorporate sound in a therapeutic way to 
alleviate the negative emotions those with distressing tinnitus deal with. Finally, the vibrational 
properties of sound will be discussed, as there have been attempts to utilize vibro-acoustics to 
treat tinnitus.   
While none of these treatment methods have been explored in- depth, this paper aims to 































II. CURRENT TREATMENT METHODS FOR TINNITUS 
Before delving into the treatment options that focus on the mind-body connection, this 
section will review the current widely-used treatment options for individuals with subjective 
tinnitus. Currently, treatment typically consists of a combination of hearing aids, sound 
generators, and therapies such as CBT. Neuromonics and TRT are two other current treatments 
for tinnitus that are not used as often but increasing in popularity. Each treatment option will be 
discussed in this section. 
Hearing Aids  
 Hearing aids are ear-level worn devices used to treat hearing loss by providing tailored 
amplification to the wearer. Many individuals with hearing loss also experience tinnitus 
(Baguley, 2002). Hearing aids can also be used as a combination device, providing masking 
therapy. Masking therapy will be further expanded on in the following subsection.  
 Evidence regarding the effectiveness of amplification with hearing aids as a method of 
relieving tinnitus is limited, and conflicting. In a study conducted in Japan, hearing aids were 
found to be an effective treatment method for tinnitus. Of an initial 138 patients who visited the 
outpatient clinic, 66 had hearing loss and tinnitus, and purchased hearing aids. Altogether, 89 
devices were fit; 43 were unilateral fittings (21 and 22 for the right ear and left ear-only, 
respectively). Out of the 43 unilateral fittings, some individuals had bilateral tinnitus (24 
patients), while others had unilateral tinnitus in the aided ear (6 patients), as well as the unaided 
ear (13 individuals). The 66 individuals involved in this study completed “25 items of the 
Tinnitus Handicap Inventory (THI); visual analog scale (VAS) scores for tinnitus severity and 





2020), both prior to “being fitted with hearing aids and 12 months later” (Yokota et al., 2020). 
The findings of this study yielded interesting results. For those with bilateral tinnitus, hearing 
aids were found to improve tinnitus, regardless of whether the patient was fit bilaterally or 
unilaterally. Regarding unilateral tinnitus, a unilateral fitted device on the tinnitus affected ear 
demonstrated significant improvement in tinnitus for the VAS and HADS, but not the THI. 
Individuals who were fitted with a hearing aid on the non-tinnitus ear, did not demonstrate 
improved scores on any of the post-assessments. While this study attempted to measure the 
effectiveness of hearing aid use for tinnitus relief, there were some limitations. One major 
drawback is that the patients came to the clinic with the primary complaint of difficulty hearing, 
not tinnitus. It may be difficult to determine with certainty whether their tinnitus improved with 
hearing aids, or if by providing amplification, participants are able to focus on external sounds 
more than their tinnitus. Additionally, this was only one study with a small sample size. Another 
limitation is that, while this study may demonstrate that hearing aids can help those with hearing 
loss, it does not reveal the impact of hearing aids on those with the complaint of tinnitus only.  
 In a systematic review aiming to examine the efficacy of hearing aids for tinnitus 
treatment in individuals with hearing loss, it was found that there were no studies that compared 
“hearing aids to no intervention or to a placebo intervention” (Hoare et al., 2014). In the single 
study included in their review, the efficacy of sound generators and hearing aids for tinnitus 
relief was compared. Sound generators are ear-level devices worn by the tinnitus sufferer to 
implement sound therapy. They present a low-level sound, typically white noise, which masks 
(covers-up) the sound of one’s tinnitus so it can no longer be heard by the individual. In the 
study, there was found to be no significant difference between hearing aids and sound generators 






To progress in the ways we treat tinnitus, we must consider the history of current 
treatments. Masking therapy is commonly used to treat tinnitus; therefore I find it imperative that 
we take time to reflect on the history, as summarized in a fairly recent systematic review by 
(Hobson et al., 2012).  
For over one hundred years, it has been understood that external noise sources can reduce 
and/or eliminate the perception of tinnitus. In current times, this knowledge has been used and 
applied to ear-level devices to make masking easily accessible at any time of the day. These ear-
level devices are quite similar to hearing aids, and in many cases, can be incorporated into a 
hearing aid to provide amplification with or without masking noise as demonstrated in a study by 
Simonetti et al. (2018). Hobson et. al. (2012) described that in 1903, Spaulding was able to pitch 
match the tinnitus of his patients by use of a piano, then was able to mask their tinnitus by 
playing “a note at a similar frequency, increasing the volume until the tinnitus became 
inaudible.” It is also mentioned that a portable masking device was created by Jones and 
Knudsen in 1928 (Hobson et al., 2012). As discussed by Jastreboff (1995) and described by 
Hobson et. al (2012), habituation to one’s tinnitus is an important factor in achieving relief. 
Current masking treatments commonly mask one’s tinnitus completely, making it inaudible to 
them and, therefore, impossible to habituate to. It is suggested that instead of complete masking 
of tinnitus with white noise, masking at a barely audible level can be used to achieve “down-
regulation (‘habituation of the disordered auditory perception’)” (Hobson et al., 2012). Another 
benefit to using a masker such as one that provides white noise is that it provides stimulation to 
the areas where the person has hearing loss, which can in turn prevent auditory deprivation 





While there is a significant body of research on tinnitus available, examining the quality 
of the studies and the outcomes regarding the use of masking therapy is essential to making 
future improvements. Hobson et. al (2012) examined 387 studies and provided a systematic 
review of six studies that met their inclusion and exclusion criteria. The studies examined 
included Dineen (1999), Goebel (1999), Mehlum (1984), Hazell (1985), Henry (2006), and 
Davis (2007).  
In Dineen (1999), 96 participants were divided into different treatment groups, receiving 
one of the following methods: “1) Information only, 2) information plus long-term, 3) 
information plus relaxation, 4) information plus relaxation plus long-term, low-level white 
noise” (Hobson et al., 2012). The information provided was general information about tinnitus, 
relaxation involved “a relaxed breathing technique” and “positive mental imagery” and the white 
noise was implemented via “custom-made Starkey devices” using the widest frequency range 
possible (Hobson et al., 2012). The participants were given the “revised Ways of Coping Check 
List (WCCL-R), the Derogatis Stress Profile (DSP), the Tinnitus Reaction Questionnaire (TRQ) 
and 10-point VAS of tinnitus loudness, annoyance and general coping ability” (Hobson et al., 
2012). Overall, the results of this study did not reveal any significant differences between the 
groups and the statistical power was notably low. However, according to Hobson et. al. (2012), 
this study reported that there were “relative percent” changes in scores for the assessment 
measures taken. Regarding the VAS for tinnitus loudness, annoyance, and general coping ability, 
there were decreases of 41.5%, 64.6%, and 24.6%, respectively. There were also relative 
decreases for TRQ (73.9%) and change awareness (30.8%). These changes were most significant 
during “the first three months” of the treatment, and revealed that the treatment had a “significant 





In a study by Goebel (1999), a total of 52 patients, all of whom scored between a “40 to 
70 on the German Tinnitus Questionnaire” and had “chronic, decompensated tinnitus” received 
tinnitus treatment for four months. To access the annoyance of their tinnitus, they also completed 
a VAS. The results were used to determine whether broad-band noise combined with TRT and 
tinnitus coping therapy would be successful for treating tinnitus (Hobson et al., 2012). The 
patients were randomly assigned to one of the following treatment groups; “1) noise generators 
(Viennatone Silent Star masker), 2) TRT, defined by a combination of tinnitus coping therapy 
and noise generation, 3) tinnitus coping therapy alone, and 4) no treatment” (Hobson et al., 
2012). Based on the VAS, there was no significant change in the annoyance of tinnitus between 
any of the treatment groups. There were significant changes in scores on the Tinnitus 
Questionnaire for the tinnitus retraining and tinnitus control groups.  It is worth noting that 
psychiatric comorbidities existed among these participants, with 26 and 20 participants having 
major depression and anxiety disorders, respectively. This is important as tinnitus studies often 
exclude patients with such conditions, so it would be difficult to generalize these results to a 
larger population of tinnitus sufferers.   
In Mehlum (1984) a similar setup was completed to investigate the efficacy of various 
tinnitus treatments, including maskers. There were 45 participants in this study, who had 
“baseline audiometry” performed (Hobson et al., 2012). The participants “were randomly 
assigned to four groups: 1) ‘tinnitus maskers,’ 2) ‘tinnitus instruments’ (combined maskers and 
hearing aids, 3) hearing aids and 4) exposure to ‘environmental sounds’” (Hobson et al., 2012). 
Although the study states that the participants were randomly assigned, it was not specified how. 
The outcomes of this study revealed no significant differences in the treatment options. Tinnitus 





this finding, of the 45 participants, 30 chose to continue treatment with either hearing aids, 
“sound-generating devices,” or a “combined instrument (Hobson et al., 2012).  
In Hazell (1985) a trial was completed at three different centers with a total of 153 
patients to examine the effectiveness of tinnitus maskers. Two centers used their own pre-
existing protocols to determine whether individuals would have a sound therapy device or 
hearing aids (Hobson et al., 2012). The other center randomly assigned the patients to either 
sound therapy devices or hearing aids based on the individual’s hearing ability, or they received 
counseling-only. The outcome of the study revealed no significant differences in the treatment 
options in “respect to the degree of masking, the presence and duration of partial and complete 
residual inhibition and long-term effects on hearing and tinnitus” (Hobson et al., 2012).  
In Henry (2006) a total of 74 military veterans were included in their study, which 
compared TRT and sound therapy devices. Participants were quasi-randomly assigned to one of 
these therapies, although “both groups used a combination of noise generators, hearing aids, and 
combination instruments” (Hobson et al., 2012). All participants underwent audiometric testing 
and were given the Tinnitus Severity Index (TSI), Tinnitus Handicap Inventory (THI), and the 
Tinnitus Handicap Questionnaire (THQ). The baseline results of the questionnaires were 
compared to results “at 3, 6, 12, and 18 months” (Hobson et al., 2012). Based on the baseline 
scores obtained, the participants were divided into three categories; their tinnitus was either 
“’moderate’, ‘big’, or ‘very big”’ (Hobson et al., 2012). Results were analyzed after treatment for 
each of the three categories. Sound therapy significantly improved THQ scores after six months 
for those with a “moderate” tinnitus issue. However, TRT was found to be more effective for this 
group. Across all time intervals but the 3 month mark, TSI, THI, and THQ scores were found to 





“very big” tinnitus issue, sound therapy was most effective at the three-month mark. “Based on 
effect size both [the TRT and the sound therapy device] groups showed considerable 
improvement overall but whereas the benefits of sound therapy tended to remain constant over 
time, the effect of tinnitus retraining improved incrementally” (Hobson et al., 2012). 
In Davis (2007) a total of 35 patients were included in a study which placed them in one 
of two sound therapy groups. The sound therapy in the first group used “individually modified 
acoustic stimulation applied in intermittent perception throughout”, while the second “started 
with complete covering of the tinnitus perception initially, followed later by intermittent 
perception” (Hobson et al., 2012).  All participants had pure-tone audiometry performed, 
received tinnitus education, and counseling. They also completed a Tinnitus Reaction 
Questionnaire (TRQ) pre-treatment, and were assessed at “two, four, six, and 12 months” post-
treatment (Hobson et al., 2012). Although there was not a statistically significant difference 
between the two groups, there were other significant findings found in this study. Scores for the 
TRQ were significantly decreased both after two and 12 months of treatment for both sound 
therapy groups (Hobson et al., 2012). Additionally, there was an at least 40% decrease in TRQ 
scores for 91% of the total participants (Hobson et al., 2012).  
In summary, based on this extensive and recent systematic review, there was no 
conclusive evidence which demonstrated the efficacy of masking alone as a treatment method for 
tinnitus. However, it is clear from the studies, such as Dineen (1999) and Davis (2007) that 
masking therapy is not wholly ineffective either. The low quality of the studies, high 
heterogeneity, and varying assessment tools used to analyze tinnitus improvement make it even 
more difficult to fully rely on the results to make conclusive statements regarding the efficacy of 






Neuromonics is a form of tinnitus rehabilitation that aims to address the “auditory, 
attentional, and emotional” aspects of tinnitus (Távora-Vieira et al., 2011).  It does this by 
providing stimulation to the auditory system through sounds and music, accompanied by 
counselling to provide the emotional support so often needed by tinnitus sufferers. According to 
Távora-Vieira et al., (2011), there have been three clinical trials completed to investigate the 
protocol and efficacy of Neuromonics.  
With the first trial, completed by Davis and Wilde (1996), it was found that when the 
music presented was tailored based on the patient’s “hearing profile”, their tinnitus was more 
effectively masked (Távora-Vieira et al., 2011). The second trial, (Davis et al., 2008, 2003) 
revealed that Neuromonics “was more effective in decreasing tinnitus symptoms than counseling 
plus masking or counseling only” (Távora-Vieira et al., 2011).  According to the results of the 
third trial (Davis et al., 2007), the protocol of Neuromonics was changed to include a “two-
stage” treatment (Távora-Vieira et al., 2011). This means that the first two months of treatment 
include complete masking of the patient’s tinnitus, then intermittent exposure to their tinnitus. 
According to Hanley & Davis (2008), as described by Távora-Vieira et al. (2011), the rationale 
behind this two-stage process is that Stage 1 of treatment would provide stimulation to the 
auditory cortex, which is thought to be deprived of sound. It will also allow the patient to 
experience relief from their tinnitus as it is being completely masked during these first two 
months. The following four months would be Stage 2, where the patient is exposed to their 
tinnitus intermittently by fluctuating the intensity of the music and broadband signal that was 
used to mask their tinnitus in Stage 1. The patient is instructed to adjust the volume so 





still providing relief through the sound stimuli used in Stage 1. Some patients may require more 
time in Stage 1 than others. This may include those who have history of noise exposure, and 
individuals with high levels of hearing loss.  
In a study by Távora-Vieira et al. (2011), it was revealed that patients with higher levels 
of hearing loss would benefit more from having more time in Stage 1 of treatment with 
Neuromonics. Those with higher levels of hearing loss were defined as individuals with an 
average loss greater than 50dBHL at 500Hz, 1000Hz, 2000Hz, and 4000Hz. The results showed 
that after four months, those who received extended time in stage 1 had “greater improvement in 
their tinnitus disturbance” versus those who received the standard protocol as treatment.  
Neuromonics is a promising form of therapy treatment. It only requires patients to use the 
masking device when their tinnitus is most bothersome, and for at least 2-4 hours a day. 
However, not every individual is comfortable with using masking therapy. Also, while the 
patient is learning to habituate to their tinnitus, the sound therapy is not necessarily meant to 
directly address the emotions being stirred by their tinnitus, nor promote relaxation.  
Fractal tones 
It is widely known that music has a profound effect on human emotions, but this impact 
can even be identified on a physiological level. Music has been noted to stimulate areas of the 
brain “which include the hippocampus, limbic area, frontal lobe, and cerebellum”; the same areas 
which are activated by tinnitus (Simonetti et al., 2018). Since tinnitus and music activate the 
same areas of the brain, and music is attributed to stirring positive emotions such as feeling 
relaxed, it can be utilized as a form of treatment for tinnitus sufferers. A particular type of music 





 Fractal tones have very specific qualities. They are “harmonic and melodic tones”, often 
compared to “wind chimes” (Simonetti et al., 2018). If eliminating tinnitus altogether is not 
possible, habituation to the phantom sound becomes the goal. Theoretically, fractal tones would 
be an ideal type of music to use to habituate to tinnitus because they do not carry a repetitive 
melody the way conventional music does, and can therefore be listened to in a more passive 
manner (Simonetti et al., 2018).  
 In a study completed at the Tinnitus Research Group of the Otolaryngology Department 
at the Clinical Hospital of the School of Medicine of Universidade de São Paulo (Simonetti et al., 
2018), the benefits of fractal tones for treatment were investigated. Only six participants were 
able to participate in the study, and data was collected on only five of them. Among the select 
participants were persons with either normal hearing, or less than 40dBHL of hearing loss 
between 250 – 8000Hz to ensure that they did not experience any difficulty hearing. Their 
subjective hearing difficulties were assessed via the Hearing Handicap Inventory for Adults 
(HHIA). They all had chronic tinnitus, defined as occurring for more than 6 months. They were 
all assessed using the THI, and had either moderate, severe, or catastrophic “tinnitus annoyance 
and handicap discomfort”, as defined by the assessment tool. The VAS was implemented as 
well.  As with many tinnitus treatment studies, those with psychiatric disorders and individuals 
taking antidepressants or anxiety medication were excluded. Even those with a history of drug 
abuse were excluded, although it was not specified why. Additionally, participants reporting 
pulsatile and/or somatosensory tinnitus, and persons unable to handle hearing aids for any reason 
were also excluded.  
 In addition to being physically examined by an otolaryngologist, medical history was 





loudness matching and minimum masking level measurements” were obtained as well as pre-
treatment, and after six months of treatment. Participants were counseled on tinnitus, its 
physiological correlates, and habituation. All were fit with Widex behind-the-ear hearing aids, 
with an open fitting, no amplification, and the “Aqua” fractal tones. There are several fractal tone 
options available, and to receive the most benefit, a person should listen to the one that is most 
pleasing to them. In this study, it was happenstance that all participants preferred the “Aqua” 
tones. They were instructed to listen to “Aqua” via the hearing aids even while sleeping, and for 
a minimum of eight hours a day. All participants received individual counseling sessions for a 
minimum of six months to guarantee that they were following the guidelines for device use.  
 The results of the study revealed that after six months of treatment, THI scores for all 
participants were decreased by a statistically significant amount of about 20 points. Areas that 
were most improved according to inventory scores included scores for “concentration, reading, 
attention, consciousness, sleep, social activities, and household tasks” (Simonetti et al., 2018). 
Regarding psychoacoustic measures (tinnitus loudness, etc.), these measurements did not change 
by a statistically significant amount, likely due to the small sample size (Simonetti et al., 2018). 
 While the use of fractal tones for tinnitus relief has potential, it is limited in terms of who 
can benefit from the treatment. Those with pulsatile and somatosensory tinnitus may not benefit 
from fractal tones. Overall, more research should be done on the use of fractal tones.  
Tinnitus Retraining Therapy 
Tinnitus Retraining Therapy is a promising treatment for those suffering from this 
debilitating symptom. Based on Jastrebroff’s theory of tinnitus, it combines both counseling and 





with tinnitus. As described in the Tinnitus Retraining Therapy Trial (Gold et al., 2021), there are 
four main components that make up Tinnitus Retraining Therapy (TRT). The first component 
involves an interview with the patient, and an evaluation of their hearing and tinnitus. Tinnitus 
evaluation includes pitch matching the patient’s tinnitus, determining the subjective loudness of 
their tinnitus, and may also include determining the minimum level of masking needed to “cover 
up” the patient’s tinnitus. If the patient also experiences hyperacusis, an increased sensitivity to 
sounds, then this is to be discussed as well, during the counseling component (Gold et al., 2021).  
After the first component is completed, a medical evaluation is conducted. This is done to 
rule out any sinister causes for the tinnitus, such as a disease. Ruling out a serious medical 
condition can alleviate some stress and worry that a tinnitus patient might be feeling.  
Tinnitus counseling is the third and major component in the treatment process. During 
this portion of treatment, the results of the individual’s hearing test are reviewed with them, and 
it is made important that they understand that if hearing loss is present, it is still separate from 
tinnitus. Tinnitus pitch matching and tinnitus loudness are also explained, and the latter is 
compared to the patient’s hearing threshold at the pitch matched to their tinnitus. It is explained 
to the patient that the pitch chosen most closely matched their tinnitus, and compared to their 
threshold at that pitch, the loudness of their tinnitus (as determined by the patient during testing) 
is typically a soft sound. This helps to put into perspective for the patient that objectively, their 
tinnitus is not as loud as they perceive it to be. It is still important for the examiner to not belittle 
the emotions that the patient feels regarding their tinnitus. Also included in this portion of TRT is 
an explanation of the anatomy and physiology of the auditory system, as well as the process of 





point where it is no longer stirring the negative reaction to tinnitus which would thereby 
eliminate the limbic system’s response to their tinnitus.  
The last component of TRT is sound therapy. This component, along with the third, can 
be seen as the crux of treatment as “it is posited that sound therapy facilitates reduction in the 
strength of the tinnitus signal within the auditory pathways and thereby contributes to the 
decreased activation of the limbic system and the auditory nervous system” (Gold et al., 2021). 
There are different options available for sound therapy, including the use of sound generators fit 
bilaterally and set to “a low-level broadband sound set…below the…sound level at which the 
sound generator output just blends with the tinnitus”, otherwise known as the “mixing point” 
(Gold et al., 2021). Other options include a combination device (hearing aid and sound 
generator), nature sounds via CD or other “table-top sound machines”, and amplification of 
“environmental sound” (Gold et al., 2021). Use of a mixing point during TRT sets it apart from 
traditional masking techniques, which attempts to cover up the individual’s tinnitus completely.  
The efficacy of TRT is mainly positive; however, there are mixed findings . In a study 
comparing TRT to masking therapy in a military veteran population, it was found that both forms 
of therapy helped to significantly reduce tinnitus reactions. These findings were achieved based 
on the percentage of time that participants were aware of their tinnitus, were annoyed by their 
tinnitus, and on an analysis of scores from the THI, TSI, and THQ (Henry et al., 2006). To the 
benefit of TRT, it was found that this treatment was more effective in reducing the impact of 
tinnitus compared to masking therapy. Furthermore, this difference in effectiveness was most 
pronounced for participants that described their tinnitus as a “very big” problem. For those who 
described their tinnitus as a “moderate” problem, the differences between these therapies were 





 There are also studies which reveal that, compared to other treatments, there is no 
significant difference in tinnitus improvement. Scherer & Formby (2019) compared TRT to 
standard of care (SOC), and partial TRT. The (SOC) included counseling and masking therapy 
and encouraged participants to “use environmental sound enrichment” outside of the 
recommended eight hour use of a sound generator. Counseling involved a “patient-centered 
tinnitus approach, focused on the individual participant’s symptoms and aimed to reduce 
negative cognitive, affective, physical, and behavioral reactions to tinnitus” (Scherer & Formby, 
2019). The participants that received TRT also were instructed to use the sound generators for at 
least eight hours daily, but to receive their “environmental sound enrichment” from the sound 
generator only. According to TRT, they were counseled using tinnitus counseling described 
earlier. A placebo group, described as a partial TRT group, was also included in the study, and 
received tinnitus counseling but no sound therapy.  
The main results of this study analyzed the participants baseline Tinnitus Questionnaire 
(TQ) scores to their scores at “3, 6, 12, and 18 months of follow-up” (Scherer & Formby, 2019). 
It found that there were significant improvements in scores for the TQ in all three treatment 
groups. The results showed mainly no clinically significant differences in the groups from 
baseline to 18 months based on TQ scores, as well as scores obtained using the Tinnitus 
Functional Index, THI, and the VAS. According to their analysis, they found that the sound 
generators made no significant difference when the TRT and partial TRT groups were compared, 
leading the authors to conclude that “tinnitus counseling alone is sufficient for achieving TRT 
treatment efficacy when an enriched sound background is encouraged throughout treatment for a 





One limitation of this study was that the clinicians implementing the TRT had minimal 
experience with administering this therapy prior to the study, but did implement the therapy 
according to protocol. Another major limitation was that many participants did not attend all of 
the required sessions. However, a sensitivity analysis revealed that this limitation did not impact 
the findings of this study (Scherer & Formby, 2019). Additionally, all participants were part of 
the military, which may impact whether the results can be generalized to a larger population.  
While TRT has been proven beneficial for many tinnitus sufferers, it cannot be 
definitively said that it trumps other forms of tinnitus treatments in all cases. However, the 
extensive tinnitus counseling clearly sets it apart from other forms of therapy, as it allows the 
sufferer to understand what is happening to them on a physiological level. Most importantly, it 
involves them in the treatment process in a more engaging way than compared to other more 




















III. SOUND THERAPIES FOR EMOTIONAL DISTRESS 
The Power of Sound 
Vibrations are everywhere. We can see vibrations in nature, like when one throws a stone 
in water and sees the ripples of the water. An article by Srinivasan (2018) highlights the science 
behind sound and its possible connection and use in holistic medicine.  Modern science also 
looks at vibration and the resonance of objects, but in a much more microscopic level. 
"Resonance signaling is a method of using specific frequencies to modulate cellular function for 
achieving homeostasis" (Srinivasan, 2018; Foletti et. al., 2013). It is "a signal input that provides 
resonance interaction to a particular ion species [which] could change the molecular milieu 
within a cell" (Srinivasan, 2018). While this is a new area of research and treatment, studying the 
resonance of cells can be useful in the furtherance of regenerative medicine, which includes 
"tissue engineering, cellular therapies, use of electromagnetic devices, and artificial organs" 
(Srinivasan, 2018). If we can recognize the power of sound and apply that to revolutionary 
medical approaches, it may not be so far-fetched to look at how sounds be used on an individual 
level for holistic healing.   
 
The Power of the Mind 
The mind is a powerful component to consider in the treatment of tinnitus. Meditation 
and mindfulness-based practices can be instrumental in providing relief to those who are 
emotionally plagued by this phantom sound.  
Cognitive behavioral therapy is a unique form of therapy which can be applied to tinnitus 
treatment. It is a combination of both cognitive therapy strategies and behavioral therapy 





are connected. In an attempt to mend this relationship, therapy focuses on changing one’s 
thoughts regarding their experiences (Fuller et al., 2020). In behavioral therapies, actions are the 
focus, and for tinnitus treatment, may include exposure to the tinnitus and relaxation techniques. 
Under the overarching umbrella of CBT is mindfulness-based stress reduction and acceptance 
and commitment therapy. They are often used in tinnitus treatment, as well, but can ultimately be 
described as CBT. According to Fuller et al., (2020) “cognitive strategies are thought to work by 
identifying any biased or irrational thinking style (such as catastrophizing), then challenging, 
modifying and/or replacing them with alternative and more realistic beliefs that lead to a more 
adaptive response.” Those who undergo this type of treatment benefit from being educated on 
what tinnitus is in relation to anatomy and physiology. Attention can then be placed on 
identifying and attempting to change the thoughts that arise from the perception of tinnitus. 
Exposure to tinnitus can help the individual learn to control their thoughts and behavior toward 
it, ultimately allowing the person to accept and habituate to this phantom sound.  
Vocal music therapy for tinnitus  
The value of music as a form of therapy can be dated back to ancient times, across 
cultures. In fact, detailed accounts of the healing properties of music were recorded in Indian 
literature from as early as fourth century B.C. (Sanivarapu, 2015). Sanivarapu (2015) further 
discusses the benefits of such ancient therapies, specifically Nada Yoga and Raga Chikitsa. 
These are two of the most prominent and foundational systems to music therapy. In Nada Yoga, 
sound is related to different levels of consciousness. Exercises in this system help connect sound 
vibrations produced by breathing or by musical instruments to “chakra (energy-centers)”, where 
the location of the chakra is associated with the frequency of the sound. Due to the belief that it 





even praise a divine being. Ragas are a selection of notes that can be used in this type of music in 
a variety of ways to convey different emotions, called bhava. Regardless of lyrics, it is the 
composition of the raga which is responsible for the emotions evoked, making it useful “for 
emotional healing in conditions such as anxiety and stress” (Sanivarapu, 2015).  
 According to the principles of CBT, “cognitions affect emotion, which in turn modulates 
the behavior of an individual” (Sanivarapu, 2015). By the same token, music affects emotions 
and therefore also change behavior.  
Music Therapy vs. CBT vs. Music-CBT 
In many cases of tinnitus, treatments are often combined so it is hard to distinguish which 
form of management is most effective by itself.  Feng et. al (2020) sought to investigate and 
compare the effectiveness of Music therapy alone, Music therapy with (CBT), and CBT alone as 
a treatment for tinnitus. Prior to discussing the results of their study, Feng et. al (2020) pointed 
out that tinnitus masking alone may not be effective in tinnitus management because of the 
complexity of tinnitus and its connection to rousing negative emotions in the sufferer. They 
described tinnitus masking alone as a “bottom-up” approach that does not address the cognitive 
impact of tinnitus. In contrast to this, based on their research completed, they described CBT as a 
“top-down” approach to tinnitus management, which incorporates relaxation and acceptance as 
part of treatment. They predicted that a combination of these methods of treatments would be 
best, as it would provide stimulation and restructuring of the auditory system while also tending 
to the negative emotions, and distraction that it causes the sufferer.  
 There was a total of 56 participants in the study completed by Feng et. al (2020), whom 





complaint; (2) Tinnitus frequency between 125 and 8000 Hz; (3) Tinnitus duration over 3 
months; (4) No prior tinnitus treatment taken; (5) No ototoxic drugs take, such as gentamicin”. 
All participants had otoscopy and pure-tone audiometry completed, and additionally had pitch 
and loudness matching completed to determine tone and quality of the tinnitus they experienced.  
 Regarding those who underwent treatment with Music therapy, Feng et. al (2020) utilized 
a tinnitus masking strategy when implementing the Music therapy. For their first treatment 
session, the participants selected “light music” from TinniTestTM (Micro-DSP Technology 
Company Limited), a system which contained a multitude of music options. The participant was 
then placed in a soundproof booth where the music choice was presented by a “trained clinician”, 
at or within 10dB of the obtained tinnitus loudness measure, as to mask their tinnitus. However, 
the remainder of the treatments were to be completed at home, independently, by listening to 
“light music of their choice, for more than 2 hours per day” (Feng et. al, 2020).  
One major drawback with this methodology is the amount of variability. While tinnitus 
treatment with sound therapy should be tailored to the individual, in this experiment, the patients 
were not able to regulate the volume with the amount of precision with subsequent treatments as 
compared to the initial treatment implemented and monitored by a trained clinician. This could 
have been even more difficult if the loudness of the tinnitus fluctuates for the participant 
throughout the day, although participants were given the guideline that it should be comfortable 
but loud enough to mask their tinnitus. Furthermore, participants were instructed to listen to light 
music at home, but it was not necessarily the same music as the first session. They were also told 
to listen to the music of their choice for more than 2 hours, but some may have listened for well 





Regarding CBT therapy, the participants were given information on tinnitus and given 
CBT strategies to implement. The information on tinnitus was given to help the participants 
understand exactly what is it that is affecting them, and to establish rapport with the clinician 
teaching them. By replacing their misconceptions of tinnitus with knowledge, this could help 
alleviate some of the stress, fear, and anxiety surrounding their perception of their tinnitus. They 
were also given instructions on how to implement mindfulness practice. Before they go to sleep 
in the evenings, participants were guided to either “sit or lie in a quiet place, close their eyes, 
clear their minds, try to focus on their breathing and relax” for about 10-15 minutes, daily.  
For all treatment groups, the participants were followed-up on via “phone-calls or online 
social apps” on a weekly basis. The total length of treatment was 3 months. Before the treatments 
began, they took part in a behavioral test and had an EEG completed, and the testing was 
repeated post-treatment. As cited by Feng et. al (2020), tinnitus patients often have reduced alpha 
and theta waves as compared to those without tinnitus, so the measures were used to see if 
cortical reorganization and increased activity of these waves would be found post-treatment. The 
behavioral tests, the THI and the Subjective Anxiety Scale (SAS) were used to evaluate how 
severe their tinnitus symptoms were pre-and post-treatment.  
The results of the study were quite promising. Although no significant change could be 
found post-treatment with the Music therapy only, there were significant findings for the Music-
CBT and CBT-only groups. Regarding EEG findings, there were in fact increases in alpha and 
theta activity for the Music-CBT and CBT only groups, demonstrating a physiological 






Table 1. Findings from a study by Feng et al. (2020) 
The Heidelberg Model of Music Therapy 
A novel treatment method for chronic tinnitus, the Heidelberg Model of Music Therapy, 
is promising in its potential to have a long-term benefit. It was first introduced in 2004 in hopes 
of restoring “the assumed underlying neurophysiological reorganisation in both the lemniscal 
and extralemniscal auditory pathways”, as cited by Argstatter et. al (2012).  This form of 
treatment considered two models regarding the cause of tinnitus; the “gain control” model and 
the “noise cancellation model”. The former is based on the theory that hearing loss results in 
sensory deprivation, therefore neural activity is increased when an auditory stimulus is detected, 
and the “neural noise” is perceived as tinnitus. The latter is based on the theory that there is a 
dysfunction in the connection between the auditory system and the limbic system, where the 
limbic system is not filtering out the tinnitus as unimportant, and instead the tinnitus is “relayed 
to the auditory system where it enters into consciousness” (Argstatter et al., 2012) 
 There are 4 modules in the Heidelberg Model of Music Therapy: counseling, resonance 
training, neuroauditive cortex training, and tinnitus reconditioning. This neuro-music therapy 
occurs twice a day for 5 days, with a total of nine 50 minute individualized sessions. It is 





this therapy, a patient must be at least 18 years old, and must have pure tone thresholds less than 
or equal to 50dBHL “up to the frequency region of their estimated tinnitus pitch” (Argstatter et. 
al, 2012).  
 During the counseling module, the patient is given information on music therapy and the 
neuro-based benefits. After receiving medical clearance, the patient’s tinnitus is matched. If the 
patient’s tinnitus is described as tonal, then it was matched using a sinus wave generator, and if 
described as noise, then it was matched using a “noise estimator”. In the Resonance Training 
module, the patients are taught a “vocal exercise stimulating the cranio-cervical resonating 
cavities” (Argstatter et.al., 2012). 
  In the third module, the neuroauditive cortex training, the patient is asked to vocally 
match the tones of live music played by the music therapist on a piano. In the process, the patient 
is being corrected for inaccuracies, and is learning to focus their attention on the important 
sounds they are trying to mimic while ignoring other acoustic information. Research on 
frequency discrimination training as cited by Argstatter et. al (2012), suggests that cortical 
reorganization may occur with this task, and is most effective when the training occurs within the 
frequencies that the patient has normal hearing at, and not near their tinnitus pitched-matched 
frequency. Furthermore, research suggests that this form of auditory training leads to lateral 
inhibition, and, therefore, possible reduction of the neural activity which is causing the tinnitus.  
It is important that the patient is actively engaged and motivated in the therapy session as well.  
 The fourth module, again, is called “Tinnitus Reconditioning”. This module focuses on 
teaching the patient stress management strategies in conjunction with “a sound-based habituation 
procedure” (Argstatter et. al, 2012). Before the procedure, the patient is asked to create a 





are also asked to have an “anchor stimulus,” a positive memory that they can think of to help 
promote relaxation in the mind and body. They are also given relaxing background music to 
listen to, which, by itself, can promote more equalized activity between the parasympathetic and 
sympathetic systems. The background music is played at a comfortable intensity where they can 
also be able to hear the therapist speaking to them. Once this is all set up, the patient is asked to 
listen to the background music while their tinnitus matched sound is played intermittently; they 
can imagine those self-identified tinnitus triggers throughout the session, while returning to the 
image of the anchor stimulus to return to a state of relaxation. This activity helps to disassociate 
the tinnitus from the negative emotions they experience.  
 In this study, containing 206 participants, the results of the therapy were found to be 
largely positive in its benefit on tinnitus. A total of 48% were either “very satisfied” or 
“satisfied” with the outcome of treatment. Improvement was measured using a Mini Tinnitus 
Questionnaire (Mini-TQ) and self-reported changes in tinnitus. Measures were obtained prior to 
treatment, immediately after, and at a long-term follow-up (M=2.65 years; SD=1.1 years; 
range=1.1-5.4 years). It was found that 71% of participants had a lower TQ score when 
comparing the pre-treatment and immediate post-treatment scores. Additionally, it was found 
that at long term follow-ups this number increased to 76%. These reported improvements were 
deemed to be clinically significant. Other positive reports included 66% approval on the module 
two portion of the therapy, and 56% for module three. Additionally, 61% benefitted from the 
relaxation/reconditioning strategies, and 56% for the “Neuroauditive Cortex Training”.  
 Some criticisms of the treatment were found,as well. Counseling-only was reported 
beneficial for 6% of patients, and 11% of the participants did not report any benefit from any part 





reported dissatisfaction. Of those 10% who reported that they were not satisfied, they indicated 
that they wanted “more intensive after-care” (84%), and “longer or higher number of therapy 
intervals (37%)” (Argstatter et. al, 2012).  
 Although about 75% of participants in the study still heard their tinnitus even after the 
treatment, the majority also had a significant change in their Mini-TQ scores. The use of 
neuroimaging for future studies was discussed (Argstatter et. al, 2012), as it would provide more 
concrete evidence of the benefit of the Heidelberg Model of Music Therapy.   
Music Therapy – A Full Body Experience by Sound Cradle 
The connection between music and emotions was fully realized in a study by Schroter & 
Heim (2017) and is among the few available works which discuss the benefits of musical 
instruments which allow for a total body experience, such as a body monochord, or in this case, a 
sound cradle. There are numerous other sound strategies used in this therapy, as well as CBT 
techniques.  
 The basis behind the therapy used for tinnitus treatment in this study was that music can 
stir emotions in an individual, and by allowing the patient to play an active role, they are better 
able to enjoy the music therapy and it becomes more effective in mixing their tinnitus with the 
music involved in the treatment. There was a total of 50 patients with chronic tinnitus involved 
in this study, some experiencing tinnitus for ten or more years (N=26). Therapy was intensive 
and required full commitment. To ensure this, therapy sessions were in-patient and spanned a 
total of five consecutive days. Each day the patient would undergo a one-hour session in the 
morning and another in the afternoon. Patients were also given a tinnitus diary to track their 
tinnitus-related emotions and activities, as well as a gratitude diary. The gratitude diary was used 





what they were grateful for that day. Individuals with hearing loss were included in this 
study;however, those with diagnosed “psychiatric disorders requiring treatment were excluded” 
(Schroter & Heim, 2017).  
 At the beginning of the treatment, the patients were asked to select an instrument from 
the room which best matched the sound of their tinnitus. Of the nearly 300 options available in 
the music therapy room, the most commonly selected were the “Zymbel, (a high-sounding metal 
instrument from India) and the Rainmaker (a Chilean instrument made from a cactus, which was 
originally used by Indians for rain ceremonies)” (Schroter & Heim, 2017). They were also given 
questionnaires to complete before treatment, and as referenced by Schroter & Heim (2017) this 
included the VAS for tinnitus severity (Kemp and George, 1992), the VAS for tinnitus distress 
(Kemp and George, 1992), the Tinnitus Questionnaire (TF)  (Goebel and Hiller, 1998), the 
Hospital Anxiety and Depression Scale (HADS) (Herrmann, 1997), and the Guttinger tinnitus 
diary. Scores on these questionnaires were also obtained one-week post-treatment, three months 
post-treatment, and six months post-treatment.  
 In the morning sessions, patients were more active, while in the afternoon, the therapy 
was more passive. The morning session required the patient to sing, hum, dance, or move to the 
acoustic instruments being played, and it was explained that using one’s voice helps activate 
vagus nerve stimulation. Beyond this, use of voice and movement helps the patient to be more 
active in their treatment and form a positive relationship with sounds, where they have a negative 
one due to their tinnitus.  
 In the afternoon session, the patients are in a sound cradle. There are instruments that the 
patient can sit, swing, or, in case of this study, lay in. They are manufactured by a company 





incorporated into the sounds of the sound cradle, aiming to create a whole-body experience of 
musical enjoyment for the patient all the while subtly exposing them to their tinnitus sound.  
When therapy was not in session, patients were encouraged to still be active by finding 
samples of soothing sounds (e.g. nature sounds) to incorporate into their treatment. Since therapy 
was in-patient, the participants were able to easily find inspiration for the task in the nature 
sounds at Lake Constance, where the study was being conducted. The patient was then able to 
record the sounds they found most pleasant using an audio device provided to them. Using these 
samples, an individualized CD was made for the patient to use once the in-patient therapy was 
completed. The CD included the tinnitus equivalent sound, which was integrated into the sound 
cradle, as well as the samples collected by the patient, all mixed and edited for their personalized 
use. For the six months following the intensive week of treatment, the patients were to take 30 
minutes each day to listen to their CD, taking the first five minutes to listen to “stimulating 
music” then the CD. It was preferred that they select and adhere to a time to complete this each 
day, and that they also sing, move, dance, or hum to the sounds as they did in the in-patient 
treatments.  
The results of the study revealed that over the four points in time that were analyzed, 
there were significantly decreased scores in anxiety and depression based on the HADS. Anxiety 
was decreased between pre-treatment and one-week post-treatment, and between pre-treatment 
and three months after. For depression, there was a decrease from pre-treatment to one-week 
post-treatment, and from pre-treatment to six months post-treatment. Regarding the tinnitus 
severity which was analyzed through the VAS, there was a statistically significant decrease 
found between pre-treatment and one-week post-treatment, and between pre-treatment and three 





When psychological stress was examined, it was found that there was a decrease up until 
one-week post treatment, then it increased again thereafter, but did not meet or exceed the pre-
treatment scores. Those with tinnitus for less than ten years, and that followed the therapy most 
closely, as deemed by the therapist, had the most success with the therapy. Overall, 59% of 
participants reported that the therapy met their expectations, 13% felt “partially fulfilled”, and 
































Based on the search of both current tinnitus treatments and novel treatments, much is still 
unknown. There is no one treatment currently available that is successful for all tinnitus 
sufferers.  Hearing aids can provide some benefit to an individual, especially for those with a 
hearing loss (Baguley, 2002). However, studies on the efficacy of hearing aids are mixed, as 
there is not clear evidence that demonstrate that hearing aids alone can treat tinnitus (Hoare et al., 
2014). Another ear-level worn device that is standardly used to relieve the distress caused by the 
tinnitus is sound generators, yet there is a debate regarding the efficacy of these devices as well 
(Baguley et al., 2013). 
In a systematic review by Hobson et al., (2012), six trials were examined to determine 
whether sound therapies were effective for treating tinnitus. There were a total of 553 
participants across the six trials, and several considerations noted. According to their data 
analysis, it appeared that the methodology in the studies examined varied greatly. The studies did 
not analyze success of treatment with sound generators in the same manners. Many of the studies 
did utilize questionnaires, including the TRQ, TSI, THI, and the Coping Check List (WCCL-R). 
This variation alone makes it hard to compare results across studies. Other notable considerations 
include the fact that not all the studies utilized randomization, and some participants had 
diagnosed psychological disorders, such as anxiety disorders. It is therefore difficult to determine 
if the results are reliable enough to generalize to a larger population of tinnitus sufferers (Hobson 
et al., 2012). Of the different studies examined, the age of the participants also ranged 
significantly, even within a single study. The age range was from subjects in their 20s to those 





tinnitus increases with age “to 70 years”, although “some studies show that it continues to 
increase thereafter” (Baguley et al., 2013).                                                                         
The limited evidence on the treatment options does not necessarily invalidate their use. It 
would be beneficial for future studies on sound generators/maskers to have a standard way of 
measuring success, so that it can be better determined if participants are truly benefitting from 
the intervention method.  Other forms of treatment such as Neuromonics, fractal tones, and TRT 
have also demonstrated improvement for tinnitus sufferers, but are not universally used and still 
require more well-designed studies.  
What has been proven to be effective is CBT (Fuller et al., 2020). These mindfulness-
based strategies can address the emotions that those with distressing tinnitus are experiencing. In 
a systematic review by Hesser et al., (2011), 15 randomized control trials were analyzed, with a 
total of 1091 participants. It was found that CBT was successful “in reducing annoyance and 
distress associated with tinnitus” (Hesser et al., 2011). Furthermore, there were also statistically 
significant positive results for anxiety and depression associated with tinnitus. Considering that 
anxiety and depression is often reported by those with tinnitus (Langguth et al., 2011), this 
finding was important when considering all benefits that CBT has to offer.    
However, like the studies conducted on sound generators, there were variations in 
methodology, making it more difficult to assess and compare outcome measures. Furthermore, 
CBT was not often compared to other treatment methods, such as sound generators, so it is 
difficult to determine which treatment option is best for tinnitus. Despite these limitations, CBT 
stands out among other forms of tinnitus treatments. Therapies which incorporate CBT strategies 





life-changing relief by addressing the emotions and behaviors that result from debilitating 
tinnitus. 
Sound therapies can also be utilized to support relaxation. The therapies addressed in this 
paper are meant to have a lasting impact and be available for widespread use. Despite their 
potentials, the novel treatments such as the Heidelberg Model of Music Therapy had some 
limitations. The sample sizes of the novel tinnitus treatments discussed were quite small. This 
makes it difficult to generalize the results to a larger population. Some of the studies also exclude 
those with psychiatric disorders. Due to the comorbidity of such disorders and tinnitus, there 
should be some studies which include this population (Bruggemann et al., 2016). There were 

























Research on current treatment methods is still needed to confirm the efficacy of their use. 
Specifically, it would be beneficial for future research to compare these treatments to placebo 
groups. Similar questionnaires should be used to access the results, as this would make it easier 
to compare and determine the most effective tinnitus treatment if tinnitus severity and relief are 
measured with the same assessment tools. The same can be said regarding novel treatments. 
Larger randomized-control studies need to be completed to ensure that results found are 
repeatable and generalizable. At this time, it is clear that more clinical studies are needed. 
Overall, however, sound therapies are found to be most effective when  paired with counseling 
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